An abscess is a pocket of pus that forms around the root of an infected tooth. In this study, we aimed to investigate the extracellular matrix proteases ADAMTS1, ADAMTS4, osteonectin, Furthermore, osteoclastic activity increased with the increase of osteonectin and osteopontin protein expression due to inflammation in the abscess cases.
Introduction
The term tooth or dentoalveolar abscess is used to define the localised pus collection on the alveolar bone at the root apex. It usually occurs secondary to dental caries, trauma, deep fillings, or failed root canal treatment. After the chamber of untreated paper clay has deteriorated, the colonisation of the root canals becomes apparent with a mixture of various bacteriological agents (1) . Lymphocytes act in any immunological reaction as they are in nonimmunitis. In chronic inflammation, there is a relationship between the T lymphocytes and macrophages, with activated T lymphocytes and macrophages acting on each other, causing both cells to become inflamed mediators. Active lymphocytes secrete a series of chemical mediators. These are cytokines, the main stimulators of macrophages. Macrophages release interleukin-1 (IL-1) and tumour necrosis factor (TNF) containing cytokines. These also activate lymphocytes. The macrophages and T cells constantly stimulate each other in the inflammatory focus from the antigen effect from the onset (2, 3 ).
An abscess is a collection of localised inflammation that causes the formation of pus in the tissue. It occurs when pyogenic bacteria are placed deep into the tissue. Focal accumulation of neutrophils starts abscess formation. Immediately, a band of dilate veins forms, and fibroblastic proliferation occurs, which surrounds the abscess at the outermost limit of the abscess. After tooth extraction, alveolar bone resorption has been reported to significantly reduce the residual bone volume, and implants that are required for optimal restoration can disrupt the proper position (4) (5) (6) . This situation is more pronounced in the front of the maxilla, and palate-labial indications occur during the implant and prosthesis operation. Immediate placement of the implants in the extraction sockets can prevent this unwanted resorption (7, 8) . A disintegrin and metalloproteinase with thrombospondin motifs (ADAMTS) proteases are secreted enzymes that act on a wide variety of extracellular matrix (ECM) substrates including pro-collagen, proteoglycans, hyalectans, and cartilage oligomeric matrix protein (8, 9) . The ADAMTS1 gene is responsive to inflammation that is not expressed in normal tissues, but it is induced by lipopolysaccharide stimulation (10) . The major enzymes ADAMTS4 and 5 are involved in the degradation of the main proteoglycan agonist in articular cartilage and have been shown to be the target for therapeutic inhibition leading to the development of osteoarthritis (11) .
Osteopontin (OPN) is a secreted phosphoprotein with various roles in the immune response. It is made by T cells and macrophages and binds to a series of integrins as an intact protein or as proteolytically cleaved fragments (9) . Moreover, OPN is expressed in various cell types and tissues, such as preosteoblasts, osteoblasts, osteocytes (12) , fibroblasts (13), dendritic cells, macrophages, and T cells (14) . Osteonectin (ON) is a glycoprotein synthesised by the cells of an osteoblastic lineage, which is abundantly expressed in bones undergoing active remodelling. It binds hydroxyapatite, calcium, and type I collagen and inhibits mineralisation in vitro (15) . Classically, ON has been used to follow the progression of in vivo and in vitro osteoblast cytodifferentiation (16) (17) (18) .
In this study, we aimed to investigate the ECM proteases ADAMTS1, ADAMTS4, ON and OPN expressions in abscess fluid cells in palato-gingival indications after implantation and prosthesis operation. 
Materials and Methods

Patient follow up
Fine-needle aspiration cytology
Fine-needle aspiration was performed with a 20-25 gauge needle (Figure 1) . The abscess fluid that we obtained was conserved at +4°C degrees. Then, the materials were sent to the histology laboratory for routine histological procedures. The abscess fluid was subjected to high-speed centrifugation, the supernatant was discarded, and 10% (v/v) neutral formalin was added (pellet to formalin volume ratio, 1:3). After 2 h of fixation, the clear bright supernatant was discarded, and the tube was inverted on filter paper to allow excess fluid to drain. The pellet was then placed on filter paper using a spatula, and eosin stain solution was added using a Pasteur pipette. After the cell aggregate developed a red colour, it was wrapped in filter paper and placed in a cassette, which was then stored in a fixation box for tissue processing. The cells were examined using Harris haematoxylin and eosin staining.
The abscess fluid was also immunostained and examined under Olympus BH-2 light microscopy.
Hematoxylin-Eosin Staining Procedure
1. Deparaffinize sections, 2 changes of xylene, 10 minutes each.
2. Re-hydrate in 2 changes of absolute alcohol, 5 minutes each.
3. 95% alcohol for 2 minutes and 70% alcohol for 2 miuntes. Microscopic examination of these parameters was performed in 15 different fields and counting 10 cells in each area (Table 1 and 2) .
Statistical analysis
Statistical analysis was performed using SPSS 21.0 for Windows statistical package.
Statistical analysis statistical analysis was performed with mean ± standard deviation (SD) and categorical variables were presented with number and percent ( % ). Chi-square (χ2) test was used for comparison of qualitative variables between groups. Hypotheses were biased.
p≤0.05, a statistically significant result was considered.
Results
Statistical findings
Statistical results of histopathological parameters are given in Table 1 and 2 in detail.
Histological findings
In the histopathological examination of the abscess fluid, we observed separation of chromatin bridges in the nuclei of neutrophil cells, pyknosis and apoptotic changes in the nucleus, degenerative change in the cytoplasm, and occasional vacuolar structures. The nucleus size in lymphocytes is normally close to that of the cytoplasm, while nuclear shrinkage and cytoplasm are larger due to infection (Figure 2 ).
Immunohistochemical findings
A positive reaction of ADAMTS1 was observed in fibroblast cells, plasma cells, and macrophage cells (Figure 3 Demircan et al. (35) reported that the ADAMTS enzyme levels and activities should be illuminated at both the protein and mRNA levels of tissue inhibitor proteins in bone formation. Moreover, ADAMTS8 is released from neutrophils or macrophages during the acute phase of lesion formation and promotes the formation and activation of osteoclasts (36) .
In addition, ADAMTS1 and ADAMTS4 may play an important role in aortic inflammation. Additionally, ON is a non-collagenous protein of the bone matrix that is quite ubiquitously expressed (46, 47) . Moreover, ON has also been observed in bovine odontoblasts (48, 49) and in odontoblasts and predentin in human prenatal and postnatal samples (50) . This extracellular distribution may be related to the specific polarised tissue organisation where only the odontoblast process is included in the mineralised matrix (51) . On the other hand, the cellular processes of ON-producing odontoblasts are in contact with mechanical stresses, heat shocks, and cariogenic bacteria products (52, 53) . Our data also suggest that ON expression increased due to bone tissue damage. 
Conclusions
We consider that ADAMTS1 and ADAMTS4 may induce bone destruction with their distinctive property of alveolar bone resorption, which promotes the activation of osteoclasts, which can accelerate the destruction of ECM in the acute phase. In cases of acute and chronic abscesses, ON and OPN protein increases were observed in osteocyte cells due to maxilla and mandibular bone tissue damage. Bone destruction was also thought to be induced due to a marked increase in osteoclast activity. 
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